Modifications are described to two techniques using silicone elastomer tubIng in neonatal nutrition. The first enables nasojejunal intubation to be performed easIly for feeding by this route. The second provides a centr~l venous line for pare'!t~ral alimentation. These modifications are suggested as Improvements to the onglllal techniques described.
INTRODUCTION
In recent years it has become popular. to provide nutrition to neonates of very low birth weight by nasojejunal and parenteral routes. Both techniques require special expertise.
Nasojejunal intubation is difficult because the tube has to pass through the pylorus. Usually polyvinyl chloride tubing has been used but this becomes quite stiff soon after insertion. Serious complications have been reported including perforation of the bowel (Chen and Wong 1974) . In contrast silicone rubber remains soft and flexible even after some months in the upper intestinal tract (Rhea, Ahmad and Mange 1975) and ~o. is a more suitable material to use for nasoJeJunal intubation. The flexibility of the silicone elastomer tubing, however, makes it difficult to insert. An elaborate technique has been describ;!d to achieve nasojejunal intubation which requires specially made gold plugs (Rhea, Ghazzawi and Weidman 1973) . This has prevented its use in our uni! until n?w. A modification requiring no special matenals has been found simple and effective, and has led to our exclusive use of silicone elastomer tubing for nasojejunal intubation.
Following the report by Wilmore and Dudrick (1968) of growth and development in an infant receiving all nutrients exclusively by vein, parenteral alimentation has been used more frequently in neonatal practice. The original report describes the use of a catheter placed in a central vein, but it is also possible to use a peripheral vein for the infusion. However, because of the hypertonicity of the nutrient solution parenteral alimentation can only be maintained via peripheral veins for a limited period. If long term parenteral alimentation is anticipated, a central venous line will be needed. Often placement of a central catheter using the original technique described requires a general anaesthetic and the use of an operating theatre. The technique described by Shaw (1973) , in which silicone elastomer tubing is "floated" in the blood stream to the right atrium, needs no anaesthetic and can be performed in the nursery or ward. However, there are still problems. The sharp scalp vein needle used to c0!1nect th~ cent~al line to the infusion set, despite guardmg With protective plastic tubing, may cut through t~e silicone elastomer tubing. Also, the scalp vem needle used to insert the central line into the vein must be discarded before connecting the central line to the infusion set. This may allow retrograde blood flow with the risk of clotting and blockage. These two disadvantages are overcome with the modifications to be described.
MATERIALS AND METHODS

Nasojejunal Intubation
Nasojejunal intubation requires the equipment listed in Table 1 . Silastic medical grade tubing* 0.64 mm inner diameter x 1.19 mm outer diameter is used. A length 10 cm longer than the neonate's glabella -heel measurement is cleaned with hot water-soap solution, rinsed with pyrogen-free distilled water and sterilized by autoclaving. A guide wire is used to stiffen the tube and allow easy passage through the nasopharynx and oesophagus. A Teflon coated stainless steel fixed core flexible tip straight safety wire guidet 0.53 mm diameter x 65 cm length is threaded flexible tip first through the whole length of the tube but not beyond the end. With the neonate supine the tube, with guide wire inside, is inserted flexible tip first through one nostril for a distance equal to the surface measurement anterior nares -ear lobe -xiphisternum. This places the tube tip in the stomach. The neon ate is then turned onto his right side and with the guide wire held fixed the remainder of the tube less 10 cm is slid over it into the stomach. Occasionally this sliding manoeuvre is successful only after altering the angle of the tube at its point of entry into the nostril. The guide wire is then withdrawn. A 22 gauge Argyle Medicut cannulat is inserted into the open end of the tube which is then fixed to the neonate's face with adhesive strapping. The neonate remains on his right side for the next hour to allow time for peristalsis to move the tube through the pylorus and into the jejunum. The position of the tube is then checked radiologicaIIy, the tube being filled with Urografin 60%. The tip of the tube should be in t>he jejunum beyond the ligament of Treitz ( Figure 1 ). If peristalsis has been insufficient to pass the tube to this position, it may be stimulated by giving metaclopromide 0.1 mg/ kg. This drug may be given orally but is more etfective as an intravenous bolus. The neon ate should remain on his right side for a further hour and radiological location of the tube should then be repeated as above. Once the tube is in the jejunum feeding may be commenced.
Central Venous Cannulation
A "floated" central venous line requires the equipment listed in Table 2 . The size of the silastic medical grade tubing to be used will depend upon the size of the vein to be cannulated. The smaller tubing is more commonly used. An Argyle Medicut cannula is used to enter the vein instead of the scalp vein needle as described by Shaw (1973) . The smaller tubing (0.64 mm outer diameter) will pass through a 20 gauge Argyle Medicut cannula and will admit a 25 gauge scalp vein needle. Tubing 1.19 mm outer diameter will pass through a 16 gauge Argyle Medicut cannula and will admit a 21 gauge scalp vein needle. The vein to be cannulated is selected. A right sided scalp vein is preferred because of the more direct route to the heart, but failing this, a left scalp vein, right cubital vein, left cubital vein, dorsal hand vein, long saphenous vein or right or left externaliugular vein may be used. The distance from the proposed point of insertion to the right atrium is estimateu using a tape measure, and a length of tubing 10 cm longer is cleaned and sterilized as descr;bed above. The operator should follow normal sterile surgical procedure and gloves should be rinsed in distilled water to prevent glove powder from adhering to the silicone elastomer tubing and later causing thrombophlebitis. The sterilized central line tubing is threaded onto the appropriate sized scalp vein needle which will be used to connect with the infusion set. This scalp vein needle has previously had the point ground to prevent it cutting through the central line. The ground end is kept at an angle to facilitate threading. After grinding the scalp vein set is resterilized using ethylene oxide gas. A scalp vein set with a soft hub at the end of the attached tubing* is preferred as hard plastic hub:; tend to break after some days' use with repeated changing of the infusion set. Two silk ties are used to hold the tubing on the blunt needle. The plastic guard from the scalp vein set is now slid over the central line and needle to protect the tubing from the point. A three-way stopcock is inserted into the plastic hub and a 2 ml syringe filled with sterile saline is inserted into one port. The tubing is filled with saline. The central line is now ready for insertion. The neonate is positioned and restrained to provide optimal conditions for successful cannulation. The skin is shaved if necessary and is thoroughly cleansed with povidone iodine preparation. ** The vein is sometimes obscured by the iodine in which event this may be washed away with sterile chlorhexidine solution. The surrounding area is covered with sterile drapes. The appropriate sized Argyle Medicut cannula is inserted into the selected vein. The tapered hub of the cannula is then cut off. With a no touch technique, the central line is threaded into the shortened cannula using non-toothed tissue forceps to grip the tubing close to the cannula. The central line is advanced 1 to 2 mm at a time until the estimated length has been "floated" in the blood stream to the right atrium. Small amounts of saline are flushed through the tubing periodically to prevent retrograde blood flow.
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The length of remaining tubing is measured with a sterile tape measure to ensure that the correct estimated length has been introduced. The position of the central line is now checked radiologicalIy after filling it with Urografin 60% from a second syringe inserted into tbe third port hole of the three-way stopcock. The tip of the central line should be just entering the right atrium (Figure 2) .
The Argylc Medicut cannula is now withdrawn trom rhe vein and allowed to remain overlying the external part of the central line. Adhesive strapping is applied to the central line close to the point of entry through the skin to ensure that it is not pulled out. The remainder of the external tubing is arranged so that the scalp vein connector may be conveniently placed and each plastic wing is anchored to the skin with a 3 0 silk suture. Adhesive strapping is placed over the plastic wings and also over the external central line tubing. This external tubing is then further fixed to the skin with Nobecutane spray or tincture of benzoin compound. The entry site is covered with a dressing after applying povidone iodine preparation. The remainder of the exposed elastomer tubing and scalp vein connector is covered with a separate protective dressing leaving the plastic tubing and hub free to be connected to the infusion set after removal of the three-way tap and syringes. This protective dressing is not disturbed but the small dressing covering the entry site of the central line is changed daily and the area cleaned with povidone iodine preparation. Care must be taken to ensure the central line tubing is not accidentally withdrawn. Each day the infusion set should be renewed and firmly inserted into the plastic hub of the central line connector. This should be carried out as a surgically sterile procedure.
DISCUSSION
Nasojcjunal intubation using the modified technique described has been found to be easy, successful, and free from complications. Others who describe the use of silicone elastomer tubing for this purpose have used an external introducing tube. The use of an internal guide wire to reduce flexibility of the silicone elastomer tubing to allow insertion has been found to be more satisfactory as it overcomes the problem of adhesion between the two tubes. The guide wire has a flexible tip and remains within the tube so perforation is not a risk. The major advantage of this modified technique is that there is no need for special weights or capsule on the tube. The only problem encountered has been regurgitation of the tube if the neonate vomits. As rc-insertion is simple, this has not been a significant disadvantage.
After three cases of venous obstruction from central venous catheterization using Dudrick's technique, Shaw's technique has been used in our unit. The finer catheter overcomes the problem of venous obstruction but severence of the silicone elastomer tubing by the sharp vein needle used as the connector has been a problem. Also, occasionally the central venous line has blocked with blood clot before the infusion set could be connected. Using a blunt scalp vein needle as the connector has overcome the problem of severence and enables the central line to be assembled before insertion. This allows saline flushing during the procedure and overcomes the problem of blockage with clotted blood. The use of a plastic cannu1a instead of a scalp vein needle as the venous cannula means that after removal from the vein it may remain overlying the central line with no risk of severence. Hence, the central line once assembled need not be disconnected from the scalp vein connector to allow discarding of the cannula as would be the case if a scalp vein needle was used. Any interruption allows retrograde blood flow with the risk of clotting in the central line.
